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separated only on long continued boiling with acids. Mylius and Fronuu l (189-i) repeated these experiments and obtained similar results. They also demonstrated that a gold-cadmium alloy separates from gold chloride solutions by the action of cadmium. This separated product had u constant composition corresponding to the formula AuCd3. .Roberts-Austen 2 found that an alloy containing 0-202 per cent, of cadmium had a, tensile strength of 6-88 tons per square inch, and an elongation on a 3-inch specimen of 44 per cent. The material drew out in the manner of a viscous solid such as pitch.
Heycock and Neville 3 in 1892 detected a new compound, AuOd, by dis tilling oil' cadmium from melts of gold and cadmium, and proving that the gold and the cadmium were present in the residue in the proportion represented by the formula AuGd. Vogel,4 however, pointed out thai this result was not beyond dispute, because the difference in the partial pressures of the combined .and imeombined cadmium is small, and by continuing to heat the alloy AuOd more cadmium is volatilised.
The complete equilibrium diagram was const ructed by Vogel in 19(Mi5 from the results of thermal and microscopical analyses. The liquidus curve has four branches, with two breaks at G23J; (J. (3O per cent. (>d) and 49,T (•. (63 per cent. (Jd) respectively. These breaks correspond to concentrations represented by the formula:1 Au.jCclj and Aii(Jd;l. I'M all, there are four distinct series of crystals observable throughout the whole range •-(]) solid solutions of cadmium in gold; (2) practically pure cadmium; (3) and (4) two intermediate series of mixed crystals, the second of which •forms with (2) a eutecf ic alloy at 303° C. (87 per cent. Gel). The progression in the crystallisation may be summarised as follows :—From. 0 to 18 per cent, cadmium a series of iso-morphous mixtures of cadmium in gold separates, and at. the la.tt.er stage becomes saturated. From 18 to 30 per cent. the. primary separation of isomorphous mixtures is followed by the format ion of the compound AiijC^Lj. A second series of isomorphous mixtures then appears from 30 to 51 per cent. cadmium, and finally an alloy with the formula Au(kl;} appears up to (>3 per •cent, cadmium, after which practically pure cadmium separates out. (-inert ler u is of opinion that Vogel's compound Au40da is really of the composition Au(M.
This compound fuses at 623° C., is of a silver-grey colour, is very fragile, and exhibits a highly crystalline fracture. Jt is scarcely attacked by dilute nitric acid (1 : 1), but dissolves easily in hot aqua regia. The hardness reaches a maximum for the whole series in the. periods 18 to 30 per cent. {Jd., and 51 to 63 per cent. Od., when it has a value* of 4 (on Mohr'H scale). The other alloys have a hardness almost equal to that of the, constituent elements. The brittleness is greatest in the alloys containing 51 to 03 per cent, cadmium, which consists of saturated, mixed crystals of Au(M and •cadmium.
Alloys of gold and cadmium can be "parted" with nitric- acid, and are •dissolved by aqua regia. They may be also parted with dilute sulphuric acid.
In Chap. XX. will be found particulars as to the use of cadmium in the* assaying of gold-silver alloys.
Gold and Cobalt.-—Wahl7 in 1910 studied the thermal, magnetic, and micro-scopic properties of these alloys. The experimental difficulties were great,
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